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METHOD FOR FABRICATING CAPACITOR OF 
SEMICONDUCTOR DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Ihe present invention relates to a semiconductor device, and more particularly, to a method 

for fcbricating a capacitor of a semiconductor device. 



2. Background of Related Art 

With.high packing density of a DRAM, an area of a chip has been reduced and areas of a 
txansistor and a capacitor have been also reduced. At this time, the capacitor includes a btgh 
dielectric film to increase capacitance in a small aita. Ta,0, or BST(Ba.Sr, J.0) may^be used as 
the high dielectric film To use the high dielectric fihn in the capacitor, a lower electrode resfelar* 
to oxidation and heat is required. Oxide4,ased- materials, such as platiiium(PtX iridiuflHTrJ. 
ruthemumCRu). may be used as the lower electrode. Among the materials. Ru or RuO^ which caa 
be deposited by chemical vapor deposition and can be easily etched to form a capacitor structure, 
is especially used as the material for the lower electrode. During an etching process to form the 
capacitor structure, the lower electrode is etched to form a concave structure to the effecdve area 
of the capacitor in a given area. To form such a concave structure. Ft may be used but has a 
drawback in that it is more expensive than Ru during chemiwl vapor deposition. 
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A related ^ method for fabricating a capacitor using Ru, RuO,. or a metal material aUoyed 

.ith Ru a. a lower electrode wiU now be described.with reference to the accompanying drawings. 

Ik I 



Figs.^to kare sectional views showing a related art method for fiibricating a capacitor 

of a semiconductor device. 

A ga^fc oxide film and a gate electrode are sequentially formed on some region of a 
semiconductoXubstrate. and source and drain regions are formed in the semiconductor substrate 

at both sides of tBe gate electrode (not shown). 

As shown in Fig. JA an interieavmg insulating fihn U is fonned on ±e source r^^^ 

drain region to have a contact hole. 
0 A poly^con layer is then deposited on the interleaving insulating fihn 1 1 including the 

contact hole. Acontact.plug 12 is fomied within the contact hole by polid^^ 

i 

layer. 

Afterwards, a nitride fita 13 is deposited on an entire surfece including the contact plug 12. 
and an oxide film 14 is deposited on the nitride mm 1 3 . 
.5 AS Shown in Fig. the oxide film 14 and the nitride fihn 13 are sequentially etched by 

photoUthography process to expose the'contact plug 12 and the interleaving insulating fihn 1 1 

adjacent to the contact plug 12. 

As shown in Fig.j< a barrier fihn 15 is deposited on the contact plug 12 and the 
interleaving insulanng film 11 including theoxide film 14 and thenitri^ 
,0 of about 200A. A conductive layer 16 is then deposited on the barrier film 15 to have a thickness 
of about 200A, 

The conductive layer 16 is fonned of Ru, RuO,. or a metal material alloyed with Ru. The 
barrier film 15 may be formed on only the contact plug 12 within the contact hole. 
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Afterwards, a photoresist 1 7 is deposited oa the eatire suifia including the conductive layer 
16 between the respective oxide fihns 14. The photoresist 17 is then etched back to expose sides of 
the conductive layer 16 between the respective oxide fihns 14 and an upper portion of the 

conductive layer 16 on the oxide fikn 14. 

The conductive layer 16 on the oxide fihn 14 and the barrier fihn 15 are sequentially 
removed using the photoresUt 17 as a mask, so that a pair of U-shaped barrier fihn 15 and lower 



electrtDde 16a are formed, as shown in Fig.k to be isolated fiom another pair of U-shaped banier 

film 1 5 and lower electrode 16a. 

AS described above, cells are separated from one another by isolating the lower electrodes 

16a from one another. 

The lower electrodes 16a are etched by Ai+Cl, plasma gas. 
The photoresist 17 is then removed using O, plasma gas. 

At this time. Ru or RaO: of the lower electrodes 16a reacts with 0, gas so that a volatile gas 
of RuO, is generated. For this reason, the lower electrodes 16a may be damaged. 

Next, as shown in Fig^l te olde fihn 14 and the nitride fihn 13 between the respective 
lower electrodes 1 6a arc scquentiaUy removed, and a high dielectric fihn 1 8 and a conductive layer 
are sequentiaUy formed on the entire surface including the lower electrodes 16a. The conducfive 
layer and the high dielectric fihnl 8 are partiaUy removed to isolate a pair of the conductive layer 
and high dielectric fihn from a neighboring pair of the conductive layer and high dielectric fihn. 
Thus, a U-shaped capacitor which includes an upper electrode 19, the high dielectric fihn 18 and 

the lower electrode l6a is completed. 

The aforementioned related art method for fabricating acapacitor of a semiconductor device 

has several problems. 
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Whea the photoresist used as a mask to fonii the lower electrode of Ru or RuOj in a U-shape 
is removed by 0^ plasnxa gas, 0^ gas chemicaUy reacts with the lower electrode. As a result, the 
lower electrode is damaged, thereby reducing process yield. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a method for fabricating a capacitor of a 
semiconductor device that substantially obviates one or more of the problems occurring in the 
related ait. 

An object of the present invention is to provide a method for fabricating a c^acitor of a 
semiconductor device in which loss of a lower electrode is minimized so as to improve process 
yield. 

Additional advantages, objects, and features of the invention wiU be set forth in part in the 
description which foUows and in part will become apparent to those having ordinary skill in the art 
upon examination of the followiag or may be learned from practice of ibe invention. The objects 
and advantages of the invention may be realized and attained as particularly pointed out in the 
appended claims. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, a method for fabricating a capacitor of a 
semiconductor device includes; forming a conductive region on a region of a semiconductor 
substrate; forming an interleaving insulating fihn having a contact hole in the conductive region; 
forming a contact plug within the contact hole; forming insulating fihn panems on a region of the 
interleaving insulating fihn to expose the contact plug and the interleaving insulating film adjacent 
to the contact plug; depositing a barrier film and a first conductive layer on an entire surface 
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including ttie contact plug and the insulating film pattenis; fonning a photoresist on an upper portion 
of the contact plug between the insulating film patterns; sequentially removing the first conductive 
layer and the barrier film on the insulating film patterns using the photoresist as a mask to form a 
lower electrode and a barrier film in a U-shape; removing the photoresist using a non-reactive 
etching method; removing the insulating film patterns; and sequentially fonning a dielectric film 
and an upper electrode on surfaces of the lower electrode and the barrier fibn. 

. It is to be understood that both the foregoing general description and the following detailed 
description are exemplary and explanatory and are intended to provide further explanation of the 
invention as claimed. 

J BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the following drawings in whidi 
I like reference numerals refer to like elements wherein: 

• 

Figs. ^ to are sectional views of process steps showing a related art method for 
febricating a cjqjacitor of a semiconductor device; and 

M 2E ■ . . 

Figs. 2i to Jtt are sectional views of process steps showing a method fin* fiibricating a 
capacitor of a semiconductor device according to the presKit invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

RefOTnce will now be made in detail to ihe prefiared embodiments of the pr^ent invention, 
examples of which are illustrated in the accompanying drawings. 

Figs. 2a to 2e are sectional views of process steps showing a method fijr febricating a 
capacitor of a semiconductor device according to the present invention. 



!0 
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Thl method for fiibricating a capacitor of a semicoaductor device according to the present 
invention is^crformed in such a manner that a conductive layer is deposited on a semiconductor 
substrate (noLown). A photoresist pattern is then formed on the conductive layer, and the 
conductive lair is etched using the photoresist as a mask to form a lower electrode. The 
photoresist is thW removed using an etching gas having no volatility with respect to the lower 
electrode, and a dLectric film and an upper electrode are thereafter sequentially formed on a surface 

of the lower electroUe. 

In ofiier words, the lower electrode of Ru, RuOj, or a metal material alloyed with Ru is 
removed using the photoresist as a mask, and then the photoresist is removed using the etching gas 
having no volatility when reacting with the lower electrode. 

One of H,0, NH,. andNj nsay be used as the etching gas. Alternatively, a gas mixture of H, 
and in which an amount of H, is smaller &an an amount of O,. may be used as the etching gas. 
Furdier, a mixing gas of H,0. NH„ and a gas mixture of N, and NH,. a gas mixture of NH, and 
H,0, or a gas mixture of N, and H,0 may be used as the etchiijg gas. 

The aforementioned method for febricating a capacitor of a semiconductor device according 
to tihe present invention will be described below in more detail. 

A ga\e oxide film and a gate electrode are sequentially formed on a region of a 
semiconductol substrate, and source and drain regions are formed in the semiconductor substrate 

at both sides ofW gate electrode (not shown). 

Next, as iown in Fig.^^an interleaving insulating fihn 101 is formed over the source 
region or the drain region with a contact hole formed therein. 

A conductiVe material such as polysiUcon or tungsten, or another conductive material having 
low resistance is A- deposited on the interleaving insulating fihn 101 includingin the contact hole. 
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A contact plug\l02 is fonncd within the contact hole by an etch-back process or a chemical 
mechanical polishWg process so that the conductive material is only fonned within the contact hole. 

Afterwards, a nitride film 103 is deposited on interleaving insulating film 101 including the 
contact plug 102. and an oxide film 104 is deposited on the nitride film 103 by. for example, 
chemical vapor deposition. The nitride film 103 has a thickness of about 500A. 

A photoresist (not shown) is deposited on the oxide fihn 104 and then selectively patterned 
by exposure and developing processes, so that the photoresist over the comact plug 102 and the 
interleaving insulating film lOl adjacent to the contact plug 102 is removed. 

The oxide film 104 and the nitride film 103 are sequentially etched as seen in Fig. 2B using 
the patterned photoresist as a mask so as to expose the contact plug 102 and the interleaving 
insulating film 101 adjacent to the contact plug 102. 

As shown in Fig.^, a barrier film 105 and a conductive layer 106 arc sequentiaUy 
deposited over the contact plug 102 and the interleaving insulating film 101 including the oxide film 
104 and the nitride fihn 103 to have a thickness of about 200A. 

At this time, ttie barrier film 105 acts to closely adhere the conductive layer 106 and the 
oxide fihn 104 to each other, and altematively may be formed on only the contact plug 102 within 
the contact hole. The conductive layer is fonned of Ru, RuO^ or a metal material aUoyed with Ru. 

Afterwards, a photoresist 107 is deposited on the resultant surface inchiding the conductive 
layer 106 between the respective oxide fiUns 104. The photoresist 1 07 is then etched back to expose 
sides of the conductive layer 106 between the respective oxide films 104 and an upper portion of 
the conductive layer 106 on the oxide film 104. See FigeStJ. 

Portions of the conductive layer 106 and the barrier fihn 105 are sequentially removed using 
the etched back photoresist 107 as a mask to expose the upper portion of the oxide film 104, so that 
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U-shaped (as seen in cross-section) barrier films 105 and lower electrodes 106a isolated from 
another U-shaped barrier films 105 and lower electtodes I06a are fomied as shown in Fig.X 

As described above, cells are separated from on« another by isolating the lower electrodes 
106a from one another. The lower electrodes 106a are etched by. for example, Ar+CU plasma gas. 

The photoresist 1 07 is then removed using an etching gas that does not react with the metal 
material of the lower electrode 106a. One of HA NH,, and may be used as the etching gas. 
Alternatively, a gas mixture of H, and in which an amoiint of is smaller than an amount of 
O2, may be used as the etching gas. Also, a mixtuns of H^O, NH3, and N^, a mixture of Nj and NHj, 
a mixure of NH3 and HjO, or a mixture of Nj and Kfl may be used as the etching gas. 

Next, as shown in Fig.^the oxide fihn 104 and the nitride fiOm 103 between the respective 
lower electrodes 106a are removed, and a high dielectric fihn 108 and a conductive layer are 
sequentially formed on the resultant surface including the lower electrodes 106a, Portions of the 
conductive layer and the high dielectric film 108 are removed to electrically isolate a respective 
conductive layer/ high dielectric film unit from a neighboring conductive layer/high dielectric film 
unit Thus, the high dielectric fihn 108 and an upper electrode 109 are sequentially formed. 

Specifically, as seen in Fig.^afler the conductive layer is formed of Ru, RuOj, or a metal 
material aUoyed with Ru, the photoresist is deposited to form the upper electrodes 109 isolated from 
one another and then selectively patterned. The conductive layer is removed using the patterned 
photoresist as a mask to form the upper electrodes 109 isolated from one another. The patterned 
photoresist is removed using the same etching gas of the lower electrode 106a. Thus, a capacitor 
which includes the upper electrode 109, the high dielectric fihn 108 and the lower electrode 106a 
is completed. 
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As aforementioned, the method for fabricating a capacitor of a semiconductor substrate 
according to the present invention has the following advantages. 

Since the photoresist used as a mask to etch the tower electrode of Ru, RuO, or a metal 
material alloyed with Ru is removed using an etching gas that does not react with the lower 
electrode, the lower electrode is prevented &om being damaged, thereby improving process yield. 

The foregoing embodiments and advantages are merely exemplary and are not to be 
construed as limiting the present invention. The present teaching can be rcadUy applied to other 
types of apparatuses. The description of the present invention is intended to be iUustrative. and not 
to limit the scope of the claims. Many alteroativcs, modifications and variations wUl be apparent 
to those skilled in the art. In the claims, means-phis-fimction clauses are intended to cover the 
structures described herein as perfiwming the recited fiinction and not only structural equivalents 
but also equivalent structures. 



